Urinary Infections in General Practice
There is mounting evidence from post-mortem studies that many people die from chronic pyelonephritis which had not been suspected during life. The relationship between acute urinary tract infections and chronic pyelonephritis is still not clearly understood and it has been suggested that infection may not account for all the cases which are indistinguishable at autopsy from chronic pyelonephritis (Kimmelstiel et al. 1961) .
Infections of the urinary tract are, however, very commonly seen and dealt with in general practice. A number of studies have been made in general practice to define the incidence and to trace the natural history; two of the most significant studies have been those of Fry et al. (1962) and of Loudon & Greenhalgh (1962) . The paper by Fry et al. was a retrospective study of 125 patients who had been treated for acute urinary infections four to six years earlier. Loudon & Greenhalgh investigated 143 patients over two years, paying particular attention to the incidence in different groups of patients. Both papers agreed *on the overall incidence, which they found to be about 12 per 1,000 per year.
A further study was carried out (Mond et al. 1964) of patients seen in a single-handed general practice over a period of eighteen months. The objects of the study which particularly concerned me as a family doctor were: (1) To measure the incidence.
(2) To review methods of diagnosis.
(3) To assess the efficacy of sulphonamides in treatment.
The clinical diagnosis is generally based upon the presence of frequency of micturition and dysuria, often reinforced by hematuria, pyrexia and suprapubic or loin pains, and all patients reporting with these suggestive symptoms were investigated, excluding, however, those known to have a surgical lesion.
Bacteriological examination of the urine is completely invalidated by contaminated speci-mens. The real dangers associated with catheterization have recently been emphasized and so all specimens were taken by a clean catch technique. Under the supervision of the practice nurse female patients were instructed to swab the vulva with a weak antiseptic and then pass a midstream urine straight into a sterile wide-mouthed jar.
Specimens were stored at 4°C if they could not be delivered to the laboratory within two hours. At the same time blood was taken for antibody studies, and rectal and vaginal swabs were taken. The same procedure was repeated two days after the end of treatment and again six weeks later.
All patients were given an eight-day course of sulphonamides at the first consultation, and as we wished to compare the relative effectiveness of short-and long-acting sulphonamides in these infections, alternate patients were given sulphadimidine 2 g stat. followed by 1 g four times daily, and a mixture of sulphadimidine and sulphadimethoxypyrimidine (Bimez) 2 g stat. followed by 1 g each day.
However, if the initial laboratory report did not confirm infection (generally by the second day) treatment was stopped. For this study, our sole criterion of infection was the presence of 100,00 or more bacteria per ml of urine, since this figure is now generally accepted as indicating the presence of actively multiplying bacteria in the bladder urine. Based on this criterion we found, rather to our surprise, that only 38 out of 83 patients with suggestive symptoms were infectedthat is only 46 %. Frequency was just as common in the noninfected group, dysuria almost as common, and all the other usual features of infection such as suprapubic or loin pain, and even pyrexia and hiematuria were present in such a surprisinglly large number of patients who did not have a significant bacteriuria that diagnosis on symptoms alone is clearly quite unreliable.
We next tried to evaluate proteinuria and pyuria as indications of bacterial infection. Protein was tested for in the laboratory by 25 % salicyl-sulphonic acid on the supernatant urine-after centrifuging, and was found to be present in 85% of infected cases but only 8 % of the noninfected. However, the value of proteinuria as a guide to the presence of infection is extremely limited in general practice, since accurate testing involves prior centrifugation and of course protein is frequently caused by diseases other than urinary infection.
We found that where protein was present with infection it disappeared in every case when the infection cleared.
All infected patients had an excess of white cells, but so did 47 % of the patients with symptoms but without significant bacteriuria. In female patients, vaginal swabs had been taken as a routine and we were able to exclude contamination from vaginitis as a cause of this. Clearly, therefore, an excess of white cells is not a consistent criterion of infection of the bladder urine. We were thus left with over 50 % of our patients with symptoms but no infection, according to our strict criterion of 100,000 or more bacteria per ml.
We then proceeded to compare these results with those from midstream specimens taken from 50 normal controlswomen who had come to the surgery for reasons unconnected with any urinary complaint. Of these 50 controls none had any proteinuria and only 5 % had an excess of white cells.
There were certain striking similarities between these non-infected symptomatic patients and the infected ones: (1) They had similar symptoms.
(2) They were all married women of the same agegroups as the infected patients. (3) The same proportion of both groups had a history of previous episodes and in fact the same proportion had recurrences during the study period. It was felt that many of these patients with suggestive symptoms but no bacterial infection of the urine had urethritis rather than cystitis or pyelonephritis.
There was a considerable preponderance of married women and it seems likely that the trauma of coitus may give rise to this urethritis, which may resolve spontaneously or may develop into -an ascending infection. In fact in 2 such patients -who, through a misunderstanding, did not start *their treatment immediately, we were able to -observe progression to a true infection with significant bacteriuria within a few days. It may be felt, therefore, that even urethritis is an indication for chemotherapy, in order to prevent the development of an ascending infection. However, .the differential diagnosis is not academic for -clearly the prognosis of a patient with recurrent infection of the bladder or kidney would be quite different from one with recurrent urethritis. A point of some significance in this respect, which ,emerged from antibody studies, was that it is often quite impossible to judge the presence of renal involvement from symptoms alone. In our study the overall incidence amounted to 8 5 per 1,000 at risk per year, which is significantly less than in the other studies referred to. This discrepancy may be partly due to the strict criteria of infection used in our study. However, the bulk of the difference occurred in the category of married women, who constitute the group in whom urethritis caused by trauma seems most likely to occur; this would appear to support the hypothesis of urethritis.
The organisms isolated from specimens in the study were predominantly Esch. coli (33 out of a total of 43) and all but one were sensitive to sulphonamides. The results of treatment were indeed highly satisfactory. The overall result was a clinical and bacteriological cure of 83% at six weeks' follow-up. All 21 patients treated with sulphadimidine responded initially although 2 relapsed a few days after stopping treatment; both were cured by a second course of the same drug. The results with Bimez were rather less satisfactory, but the number of patients in the two groups were not large enough for the difference to be statistically significant, when submitted to formal analysis.
Sulphonamides are the cheapest and among the least toxic of all the drugs commonly used in the treatment of these infections. Despite opinions to the contrary, they would still seem to be the drugs of first choice in domiciliary practice.
During the study period further episodes of infection occurred in 15 % of patients. In all these the infecting organisms were different from those in the earlier episodes. This is typical of the natural history of the disease, and the possibility of reinfection by different and often resistant organisms accounts for the difficulty in long-term treatment with a single drug. Only a long-term prospective study can show what proportion of these patients progress to chronic pyelonephritis. Fry's study of his patients over four to six years did not produce evidence that this had in fact happened in that time. It does, however, seem probable that if renal involvement occurs there may be progressive damage and scarring with each episode.
All 7 patients who had relapsed during the eighteen months period were further investigated by intravenous pyelography. One had a double ureter and pelvis on one side and two others had minor abnormalities of the upper urinary tract. Investigations of the 3 men with infections included IVP and cystoscopy but no abnormalities were demonstrated.
From the results of these investigations it would appear to be expedient in the routine management of patients presenting with an apparent infection, the majority of whom will be married women, that an initial midstream urine (MSU) should be followed by an eight-day course of a drug like sulphadimidine, although the advantages of administration of one daily dose of a long-acting sulphonamide are so considerable that this might be considered as first choice. It is common practice to have an initial MSU and no follow-up. It would seem, however, even more important to have a follow-up MSU, perhaps a week after the end of the course, and I would suggest repeating this in six weeks, especially in those with a previous history. All relapsing cases should have further and full investigations, and certainly a lighthearted approach in dealing with these urinary infections is clearly not permissible. The Diagnosis of Urinary Tract Infection Chronic pyelonephritis is the commonest renal lesion found at necropsy. Even when strict criteria for diagnosis are applied the incidence of the disease in consecutive hospital post-mortems is between 3 and 6% (Gibson 1928 , Kimmelstiel et al. 1961 . However, in the majority of such cases the disease is undiagnosed during life (Jackson et al. 1955) . It is also known that many patients suffering from chronic pyelonephritis do not give a history of previous urinary tract infection and the urine is often found to be sterile. Although some workers have doubted therelationship between bacterial infection and subsequent development of chronic pyelonephritis (Kimmelstiel et al. 1961) , both clinical and experimental evidence overwhelmingly support the idea that persistent or recurrent bacterial infection alone can lead to the development of pyelonephritis (Brumfitt & Percival 1964a) . If this is so it is clear that, by early diagnosis and effective treatment of urinary tract infection, the incidence of chronic pyelonephritis will be greatly reduced.
Collection ofSpecimens
Heavy vaginal contamination makes urine specimens useless for laboratory examination. Such contamination can be avoided by catheterization, but the passage of the urethral catheter merely to obtain a specimen of urine is an unjustified procedure since-a single insertion carries a 4-6% risk of introducing infection (Marple 1941 , Brumfitt et al. 1961 .
Investigations should be carried out on carefully taken midstream specimens which are either examined within an hour of collection or refrigerated at 4°C.
Criterion ofInfection
A diagnosis of acute urinary tract infection can be made with confidence when the number of bacteria exceeds 100,000 per ml urine since such counts are only found when bacteria are actively multiplying in the bladder. In true infection a pure growth of a single organism is usually found, in contrast to the mixed bacterial growth and total count below 3,000 per ml which are characteristics of contamination.
Accurate quantitative bacterial counts on the urine require culture of tenfold dilutions of urine, but this is expensive in materials and time-consuming. Therefore, a number of semi-quantitative microbiological and chemical procedures have been introduced. None of these tests gives an absolute correlation with quantitative counting but several have been shown to be satisfactory for routine purposes. Unfortunately there is usually a delay before the result can be read and these tests are best carried out in the pathology department.
At present there is no simple and reliable test for bacteriuria which can be carried out in the surgery or consulting room. This has led to the use of indirect methods for the detection of bacteriuria such as examination for proteinuria or an excess of white cells. Both these methods suffer from the disadvantage of being nonspecific but, of the two, examination for white cells is the more reliable. However, we have found significantly increased white cell excretion in at least a third of urine specimens from patients who present with symptoms suggestive of urinary tract infection but without significant bacteriuria. By contrast no excess of white cells is found in almost half the pregnant women who suffer from bacteriuria of pregnancy.
Thus urinary tract infection should be diagnosed by the quantitative or semi-quantitative bacteriological examination of a well collected midstream specimen of urine which has been delivered to the laboratory without delay or stored at 4°C to prevent bacterial multiplication. To avoid contamination ofthe urine during collection swabbing of the inside of the vulva is desirable.
Asymptomatic Bacteriuria
It has long been known that infection of the urine can occur in patients who are entirely symptom free (Thomson-Walker 1926 , Gibson 1928 , Rantz 1942 . Kass (1956) emphasized that certain groups of patients are particularly susceptible to this
